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Permutation tests go back a long way. But since they involve incredible amount of 
computations, it is until fairly recently when computers are more and more powerful and 
softwares are more readily available that they receive new attention. What makes permutation 
tests special is minimal assumptions about the data, hence much wider range of applications. 
 
Since nonparametric tests also have relatively wide applications, it will be interesting to find 
out how nonparametric tests and permutation tests are related to each other. It is obvious that 
rank tests are permutation tests of the ranks. But can other nonparametric tests be viewed as 
permutation tests as well?  In this report we look at common nonparametric tests and decide 
which of them can or cannot be considered as permutation tests.  
 
Key words: permutation tests, nonparametric tests  
 
 
 
 
I
 
?? 
 
???????????????????Good[3]??????????? 
?1? ????(permutation tests) 
?2? ???(rank tests) 
?3? Bootstrap 
?4? ????(parametric tests) 
????????????????????????????????????????
?????????Bootstrap???????????????????????????
?????????????????????????????? bootstrap???????
?????????????? 
???????????????????????/????(interval/ratio scale)??
???(order scale)?????(categorical)??????????????????????
?????????????????(nonparametric)????????????????
?????????????????(power)????????????????????
?????????????????????????????? 
??????????????????????????????????????
?????????????????? 
 
???? 
    Good ???3, p.9???????????? 99%????????????????
????????????????????????????????????????
???????? 
??????????????????????????????????????
?rank tests???????????????????????????????????
????????????????????????????????????????
??????????????????? 
  
 
???? 
    ?????????????????? Fisher[2]??????????????
????????????????????????????????????????
???????????????????????????????? Good[3]????
?????????????????????????????????????????
????????????????????????????????????????
?????????????? 
    ????????????????????????????????????
???????????????????????Good ???3, p.9?????????
??? 99%??????????????????????? 
    ??????????? randomization tests???????????????????
Sprent [4]?????? 
1 
                                 ???? 
 
   ??? Conover[1]??????????????????????????????
???????(rank test)???????????????????????(????
??)?????????????????????????????????????
??????????????????????? 
??????????????????????????????????????
????????????????????????equally likely????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????? 
 
                                   ????? 
 
????(binomial test)??? 
???binomial test?????????? n????? 
*
0 : ppH =  
????????????????????equally likely??????????????
????????n?????????????????class1??????????
??????????????? 
class 1 class 2 
x xn −  
1)
2
1* =p  
? n????????????????????? class 1 ? class 2 ???????
???????????????????? n2
1 ??? equally likely ???????
???? 
 
?? (0, ) n (1, 
1−n ) 
(2, 
2−n ) 
? (n ,0) 
??? 
)(0
n  )(n1 2 )(n  
 
)(nn  
????( xnx −, )???? 
n
n
x
n
x
xX
xXxXP
2
)(
)(#
)(#)(
0
'
'
==
=== ∑ = =
( ),x n x− ????
????????? 
2 
2)
2
1* ≠=
w
qp ? ? ???????????1 q w
????????? class 1 ? class 2 ???????????? class 1 ? class 2 
????? class 1 ?? q class 2 ??qw − ???????? w ????
?????????????? n?????? ????????????w nw
1
q
????
????????????????????????????????????????
???????? class 1 ??????????? q ??class 2 ?????????
?? ??????????????????????????????? ????
???????????????? 
qw−
 
                    
class 1 class2 
1x          …  
 qx
1+qx       …     wx
xxxx q =+++ ...21 ? xnxxx wqq −=+++ ++ ...21  
?? ?????? ??????? ix i
??
3
1* =p ?????
3
1???,?????????????? class 1 ?????? 
class 2 ???2 ?? ? ??????????? a ?  ?? ?????
????? 
1a
2a 3a 1 2a 3a
class  1 class  2 
1a         ?             
 
2a
3a
 
 
???
3
1* =p ????,???????: 
 
?? ),0( n  )1,1( −n  )2,2( −n  … )0,(n  
 ]),[,0( ana −  ])1,[,1( ana −− ])2,[,2( ana −− … ])0,0[,(n  
 na ,...,0=  1,...,0 −= na  2,...,0 −= na  …  
??? ∑ =na na0 )(  ∑ −= −10 11 )()( na nan  ∑ −= −20 22 )()( na nan  … )(nn  
 
???? ( ?????? ), xnx −
3 
∑ ==
=== n xX
xXxXP
'
' )(#
)(#)(
x 0
= ( ),x n x− ????????????? 
??????????????  n3
xxn
n
xn
xnn
x
n
xn
a
xn
a
n
xxXP 



====
−−−
=
−∑
3
1
3
2)(
3
2)(
3
)()(
)( 0
)(
 
????????? 
2
1* ≠=
w
qp  ? ? ??????????? 1? q w
(i) ???? 
n????????? ?????????????????????????????
? ( ?????????? ???????
w
), xnx − n x??? x???????q?????
? xn ??????? ???? ?? ????w?????? ???
???? ( ???? 
− q−w xnxnx qwq −− )()( n nw
), xnx −
n
xnxn
x
w
qwq
xnclassinnoxclassinnoP
−−=−== )()()2___.,1___.(  
(ii) binomial test 
xnxn
x ppxnclassinnoxclassinnoP
−−=−== )1()()2___.,1___.(  
n
xnx
n
x
xnxn
x w
qwq
w
q
w
q −− −=−= )()()1())((  
?? binomial test ????????????? 
 
???? (sign test)? 
??????????? ?????????”?”?????????”?”? ),( ii YX
??????  )()(:0 −=+ PPH  
????????????????????????????????????????
?????????????????????equally likely?? binomial test ?
2
1=p
????????????????????  
 
?? 
 
??????? binomial test ????????binomial test, quantile test, sign 
test, McNemar test??????????????????????????????? 
equally likely ???????????????? 
 
???????????????????????????????? p???????
?????????? ??????????? binomial test ??????????p
4 
????????????????????????????????????????
? ??????????????????????????????????????
? Fisher’s exact test??????????????? 
p
 
???? Kolmogorov goodness-of-fit test?????????????? empirical 
distribution function ?????????????????????????????
????????????????????????????? 
 
????????????????????????????????????????
?????????????????????????????????????? 
 
                                ????  
 
[1] Conover, W.J. (1999), Practical Nonparametric Statistics, 3rd edi. (Wiley) 
[2] Fisher, R.A (1936), Coefficient of racial likeness and the future of craniometry 
J.Roy.Anthrop .Soc 66, pp57–63. 
[3] Good, Phillip (2000), Permutation tests (Springer-Verlag) 
[4] Sprent, Peter (1998), Data Driven Statistical Methods (Chapman & Hall) 
 
                            ?????? 
 
????????????????????????????????????????
?????????????Good????????????????99%???????
??????????????????????????? ????????????
???????? 
 
 
5 
